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Abbreviation Full Name 
DNA Deoxyribonucleic Acid 
RNA Ribonucleic Acid 
EMT Epithelial-Mesenchymal Transition 
miRNA microRNA 
OS Overall Survival 
RT-PCR Reverse Transcription-Polymerase Chain Reaction 
ER Estrogen Receptor 
PR Progesterone Receptor 
HER2 Human Epidermal growth factor Receptor-2 
Ki-67 Nuclear-Associated antigen Ki- 67 
myc Myelocytomatosis viral oncogene 
PIM1 Proto-oncogene serine/threonine-protein kinase- Pim-1 
Notch Neurogenic locus notch homolog protein 
VCAM1 Vascular Cell Adhesion protein 1 
3’UTR 3’ Untranslated Regions 
mRNA Message RNA 
SRC Sarcoma gene 
BCL-2 B-cell lymphoma-2 
ADAM9 Disintegrin and metalloproteinase domain-containing protein 9 
















MMP9 Matrix Metallopeptidase 9 
FOXO1 Forkhead box protein O1 
ITCH Ubiquitin protein ligase 
FSHD Facioscapulohumeral muscular dystrophy 
























乳腺癌细胞中过表达 miR-411-5p 后，不论是在体外还是体内，miR-411-5p 都可
以抑制乳腺癌细胞的增殖与转移。其机制主要是因为 miR-411-5p 可以靶向作用
于其下游靶基因 GRB2，通过调控 Ras 信号通路，从而实现对肿瘤增殖与转移的
调控。同时，相对于正常乳腺组织，GRB2 在乳腺癌组织中是明显高表达的，且
GRB2 高表达的乳腺癌患者较低表达 GRB2 的乳腺癌患者总生存时间（OS）更
短。本研究进一步阐明了 miR-411-5p 调控乳腺癌细胞增殖及转移的分子机制，
同时 miR-411-5p/GRB2/Ras 可能成为治疗乳腺癌的一个潜在新思路。 
















MicroRNAs (miRNAs) are small noncoding RNAs that have a pivotal role in the 
post-transcriptional regulation of gene expression by sequence-specifically targeting 
multiple mRNAs. MiR-411-5p (previously called miR-411) is severely involved in 
human diseases, however, the relationship between miR-411-5p and breast cancer has 
not been investigated thoroughly. Here, we found that the expression levels of 
miR-411-5p were downregulated in breast cancer tissues compared to their matched 
adjacent non-neoplastic tissues. In addition, the expression of miR-411-5p was also 
lower in breast cancer cell lines in contrast with the normal mammary epithelial cell 
line (MCF-10A). We found that the overexpression of miR-411-5p inhibited breast 
cancer cell proliferation and metastasis mainly by targeting GRB2 (Growth factor 
receptor-bound protein 2) in vitro and in vivo, and we demonstrated the involvement 
of GRB2 and Ras activation. Ectopic expression of miR-411-5p suppressed the breast 
cancer cell proliferation migration and invasion while low expression of miR-411-5p 
had the opposite effect. Furthermore, GRB2 is significantly overexpressed in breast 
cancer tissues compared with normal breast tissues, and low expression of GRB2 has 
a longer overall survival compared with high expression of GRB2 in breast cancer. In 
general, our study has shed light on miR-411-5p regulated mechanism and, 
miR-411-5p/GRB2/Ras is potential to be targeted for breast cancer management. 
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（HER-2）以及 Ki-67 的不同表达情况，将乳腺癌分为 4 种不同的分子表型。分















B 型（HER-2-）：ER+和（或）PR+，HER-2-且 Ki-67 高表达（大于或等于 14%）；
Luminal B 型(其中 HER-2+)：ER+和（或）PR+，HER-2 过表达或增殖，而 Ki-67
表达情况可为任何水平；Erb-B2 (HER-2)过表达型：HER-2+（非 luminal），ER
和 PR 缺失；Basal-like 型(基底样)：三阴性（导管）ER 和 PR 缺失，HER-2-。其











基因的方法。他们发现 PIM1，一种非必需的蛋白激酶，在 myc 阳性的肿瘤中是
高度活跃的。PIM1 基因缺失可以促进乳腺癌细胞的死亡，临床靶向药物 PIM1




















单纯乳房切除术、乳段部分切除术[14]。采用经过 Hangensen 修改后的 Halsted 术
属于乳腺癌的经典根治术，该术式主要适用于临床 II 期和临床 III 期的乳腺癌患
者。保留胸大肌、胸小肌的根治性乳房切除术和仅保留胸大肌切除胸小肌的根治
性切除术属于改良根治术的两种主要类型，乳腺微小癌是该术式最合适的适应













或伴有可见的残余病灶，病理分期是 T3 和 T4 肿瘤，同时有淋巴结被膜外浸润






一般为 2 周或 3 周方案[17]。最早应用于乳腺癌的术后辅助化疗方案是 CMF 方案
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